A high spatio -temporal resolution mission in the Thermal
Infrared : the Indian  -French TRISHNA project
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TRISHNA Project, Scientific Objectives and Specifications

And TRISHNAnissionPrincipal Investigators
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Thermal infraRed Imaging Satellite for High-resolution Natural resource Assessment
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Global context é
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Globalchange( cl i mat e, population growt h, ﬂn Monitoring of the watercycleis t i
Y increasingscarcity and deteriorating quality of the watesource becoming mor@and morecrucial
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Land and seasurfacetemp. (LST andSST)arekey signature®f waterandenergybudgets

C evaluatethe currentdrifts andassessheirimpactson surface

C calibrate and validate the models predicting the evolution of ecosystems® adaptingthe mitigation
methodologiedor a sustainablelevelopment

Measurements in the Thermal Infrared (TIR) dom&ih.ST, SST

Spatio-temporal variability of the surface:

C Complexity of physical and biological processeshA accessto local scale neededfor decision and
managemenpolicies

C Shorttime scalevariability (meteoforcing, humanactivities )

\

Need for Spatial systems the TIR with:
C highspatialresolution C highrevisit capacities

SUCHA SYSTEM DOES NOT EXIST TODAY
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Need for a high spatio temporal resolution TIR mission
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Currentsatellite TIR data : eesolutiorirevisit dilemna
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Program background history é
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Mission recommendedluring the last Scientific ProspectiveéSeminarin 2004 2009 2014 2019
High priority confirmedby the FrenchScientific Committee

- Mission Design Review

N MISTIGRI (2008 201 1) CNES - Preliminary Requirements Review

But we mean:
good for you,
of course

- Cooperation to be found for program decision

; B - Mission Design Review
BE== THIRSTY (2013 /2014)CNES/JPL >
, ’ ‘ - JPL decision to fly onboard ISS ‘ ®

- Mission Design Review

(N | SOIF (2015) CNES

- Cooperation to be found for program decision

.. .. 000000

- Mission Design Review

BB TRISHNA(2016/2019) CNES/ISRO oo i
“* i - Preliminary Requirements Review :
. October 2019

With the longterm and constant involvmeat Jean Pierre Lagouarde (INRA) Jean Louis RoujeaitCESBIO)
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Cooperation between ISRO and CNES é
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CooperationAgreementbetweenCNES and ISRO for areinforced cooperationin

spaceactivities - signed in April 2015
To set up theermsand conditions of a favorabt®operativdrameworkfor theimplementatiorof anyfuturejoint mission

Implementing Arrangement for Trishna - signed January 24, 2016
To conduct definition studies for a potential joint therinddared (TIR) Earth Observation mission

Phase 1 Phase 2

AFinalisationof the mission requirements and A Finalizationof the system requirements

associated data policy principles A Definition of the satellite configuration, the payload concept, the
ADefinition of work share andesponsibilities launch strategy

A Closedin november 2017 (Mission Definition A Developmenplan andcosts definition

Review A Preparatiorof the Arrangement for realization Phase

A Closed in October 2019 (Preliminary Requirement Review)
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TRISHNA system architecture and workshare between ISRO and CNES é
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TRISHNA Thermal Infrared instrument datasheet

Mass| 195kg
Power| 265W
Optics | Threemirror anastigmatelescope
Number of spectral bands 4
Band names TIR11T TIR2T TIR3T TIR4
Specified central wavelengthg 8.65um 1T 9.0um7 10.6pum7T 11.6um
Specified FWHM per band| 0.35um 7 0.35um7 0.7um 7 1.0um
Radiometric accuracy| 0.5K at 300K
Radiometric precision| 0.2K at 300K
Dynamic range 250K T 400K
Aperture size| 150mm
Focal length| 400mm
Focal plane temperature 60K
On-board calibration | 1 blackbody+ 1 cold spaceview
Scan cycle 5sec
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TRISHNA Scientific objectives é
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1) Ecosystem stress and water usedesign driver
2) Coastal and inland waters design driver
3) Urban ecosystems monitoring

4) Solid Earth

5) Cryosphere

6) Atmosphere
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